Abstract: This paper proposes a new coordinate system suitable for denoting sign language motion. As the proposed coordinate system consists of polar coordinate systems whose origins are certain points of human body, postures shown on the system can be proportional for avatars with any possible shape and can fit with existing subjective sign notation systems. This paper extracted coordinate origins from a Japanese-Japanese Sign Language Dictionary via morphological analysis. Selected 85 points are successfully mapped on H-ANIM standard humanoid avatar.
INTRODUCTION
Sign linguistic engineering is a group of research to develop communication aid (called sign information system) for the Deaf and the Hearing Impaired, who have communication barrier in social lives, using information technology (1) . Figure 1 shows the general view of sign information systems. Any sign information systems, such as virtual-reality-based sign language telephones, automatic translation system between sign languages, and phonetic languages, and even sign language dictionary, share same basic structure. Most of sign information systems use a three-dimensional computer graphic model of human beings called avatar to show signs. To obtain signs, although several systems are using image recognition technologies, most are utilizing motion capture systems consisting of data-gloves and position and orientation sensors either magnetic-field-based, ultrasound-based, and image-based. The authors are also developing a sign language telephone named S-TEL (2) SignWriting (7), another one of the most well-known sign notation systems, denotes hand posture and position, orientation and speed. As SignWriting is designed for easy denoting and reading of sign language and is derived from dance notation system, the notation is quite pictorial and subjective. Thus, automatic conversion from or to motion capture data seems quite difficult.
Kurokawa (8) developed a motion coding system for nonverbal interface and applied the coding system to denote sign language. However, resolution of the coding system, again, is quite rough to synthesize signs animation from a given code as the system is designed mainly for motion recognition.
As discussed above, as the foregoing sign notation systems are based on subjective coding and its resolution is not detailed enough, a new coding system that mediates such subjective coding systems and motion data, such as FACS (9) for facial expression, is essential for sign language information systems. As hand posture can be mapped via simple vector quantization as authors presented in a previous conference and implemented on StrinGlove® (10), the coding system to denote hand position and orientation can be sufficient.
DESIGNING A NEW COORDINATE SYSTEM

Basic approach
As discussed above, the target of this research is to develop a hand posture/orientation coding system to mediate raw captured or kinematics data and existing subjective sign 
Γ7
Upper surface of shoulder On the other hand, to enable automatic conversion from or to 'raw' motion data, such as captured motion data or generated kinematics data, the coding system must not be sparse or rough. The coding system should have enough resolution to show its precise position in a certain coordinate.
The authors propose to develop a new coordinate system suitable for sign motion rather than a coding system.
The coordinate system consists of sets of a polar coordinate system whose origins are certain points (the reference points) on human body, such as the "inner corner of right eyelid" or "eye". As the reference points are proportional to shape of body, the proposed system can proportion the position and orientation of hands to various avatar models, including a cartoon-like model with a big head as shown in Figure 3 .
This coordinate system allows automatic conversion from 'raw' motion data by calculating out the distance of the hand from several reference points and to 'raw' motion data by mapping them on a certain avatar. Additionally, a certain motion denoted on subjective notation code can be mapped onto the coordinate by giving distance on a certain rule.
Picking up the reference points
To obtain reference points, this paper analyzes the notations of the Japanese-Japanese sign language dictionary issued by the Deaf association of Japan (12) . The dictionary has 8,320 headwords (Japanese) and one headword has a pair of gestures (Japanese signs) and notation of each sign gestures in Japanese, as shown in Figure 4 . In total, the dictionary has 16,640 sign notations. Figure   6 . Therefore, the proposed coordination system can be proportional to various avatars.
DISCUSSION
The analysis of Japanese-Japanese sign language gives 85 body positions, which can be mapped on H-ANIM standard avatar. Thus the coordinate system may denote given sign motion in a certain manner.
On the other hand, the extracted modifiers and noun 
